RIP1 links inflammatory and growth factor signaling pathways by regulating expression of the EGFR.
There is considerable interest in understanding how inflammatory responses influence cell proliferation and cancer. In this study, we show that the receptor-interacting protein (RIP1), a critical mediator of inflammation and stress-induced NF-kappaB activation, regulates the expression of the epidermal growth factor receptor (EGFR). Mouse embryo fibroblasts (MEFs) derived from RIP1 knockout mice express very high levels of the EGFR. Reconstitution of RIP1(-/-) MEFs with RIP1 results in a lowering of EGFR levels. RIP1 influences EGFR at the mRNA level by regulating the EGFR promoter. Expression of RIP1 inhibits the EGFR promoter. RIP1 downregulates EGFR expression by interfering with the function of Sp1, which is a key activator of EGFR transcription. RIP1 suppresses Sp1 activity and overexpression of Sp1 reverses RIP1-mediated repression of the EGFR promoter. RIP1 is present both in the cytoplasm and in the nucleus. RIP1 coimmunoprecipitates with Sp1 in vivo and binds directly to Sp1 in vitro. A RIP1 mutant lacking the death domain fails to suppress Sp1 activity and the EGFR promoter, suggesting a critical role for the RIP1 death domain in EGFR regulation. Thus, our study identifies a new link between inflammatory and growth factor signaling pathways mediated by RIP1 and provides insight into the mechanism used by RIP1 to regulate EGFR levels.